Corneal endothelial cell survival in organ cultures under acute oxidative stress: effect of VIP.
Human corneal endothelium, a neural crest-derived tissue, has a very limited regenerative capacity and may depend on trophic factors for its survival throughout life, as well as after injury and during storage before transplantation. The purpose of this study was to determine whether vasoactive intestinal peptide (VIP), a 28-amino acid neurotrophic factor present in human aqueous humor, promotes the survival of corneal endothelium in corneal organ cultures, and whether VIP is produced by the corneal endothelium. Thirteen viable human donor corneas that had been received from the Central Florida Lions Eye Bank and stored in preservation medium (Optisol-GS; Chiron Vision, Irvine, CA) at 4 degrees C for 8 to 17 days were bisected. Each half was treated with either 0 or 10 nM VIP (15 minutes) and subjected to H(2)O(2) (1.4 mM, 30 minutes) treatment at 37 degrees C. The numbers of live and dead corneal endothelial (CE) cells isolated from the corneas were then determined under fluorescence microscopy using a live-dead viability-cytotoxicity assay conducted by an observer uninformed of the treatment. The effect of VIP (10(-16) to 10(-6) M) on CE cell survival was also studied in fresh bovine corneas in situ, by using the same assay. The presence of VIP in the corneal endothelium in fresh human donor and bovine eyes was examined by immunocytochemistry, in situ hybridization, and Western blot analysis, whereas VIP in the bovine aqueous humor was assessed by radioimmunoassay. VIP (10 nM) significantly increased CE survival in 10 of 13 human corneas. The mean survival of CE cells (+/-SEM) was 42% +/- 3% in control corneas versus 59% +/- 3% in VIP-treated corneas (P < 0.001). In bovine corneas, VIP at concentrations as low as 10(-10) M demonstrated a significant protective effect. The mean number of dead CE cells on bovine corneas was maximally decreased by 10(-6) M VIP from 46 +/- 5 to 18 +/- 3 per field. In CE cells from fresh human and bovine corneas, VIP immunoreactivity and mRNA were detected. VIP was also present in bovine aqueous humor at 40 +/- 8 pM. VIP may be an autocrine trophic factor that protects CE cells from H(2)O(2) in normal aqueous humor and possibly from other oxidative insults.